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Honorable Brendan T. Byrne "u.....”.,_....m---- okt
Governor of New Jersey ISTRIBETION /ATAILIBILITY SN0E8
Trenton, NJ 08621 ~waL AL wi/er orel

B 23
£ e

Inclosed is the Phase I Inspection Report for Oask Ridge Reservoir Dam in
Morris County, New Jersey which has been prepared under authorization of
the Dam Inspection Act, Public Law 92-367. A brief assessment of

the dam's condition is given in the front of the report.

Dear Governor Byrne:

Based on visual inspection, available records, calculatioms and past

' operational performance, Oak Ridge Reservoir Dam, initially listed
as a high hazard potential structure but reduced to a significent hazard
potential structure as a result of this inspection, is judged to be
in fair overall condition and the spillway is considered adequate.
To insure adequacy of the structure, the following actions, as s minimm,
are recommended:

a. Within six months from the date of approval of this report, engin-
eering studies and analyses should be performed to determine the dam's

E ] embankment and foundation condition and structural stability. This should
. include test borings to determine material properties relative to stabilicy.
. Any remedial measures found necessary should be initiated within calendar
year 1980.

b. Within three months from the date of approval of this report, the
| following remedial actions should be completed:

(1) Completely plug animal burrows in the downstream face of the dam
and provide protection against future animal burrowing into the embsnkment.

(2) Investigate the wet spongy area downstresm of the dam to confirm
the source of the spring reported to be in the downstream area of the
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! embankment and take required corrective messures. &
(3) Debris should be removed from the spillway discharge chamnel. |
1 c. Within six months from the date of spproval of this report, the B

followving remedial actions should be completed:

(1) The open joint and spalled and cracked concrete on the spillway
weir should be repaired.

ﬂ i (2) Investigate leakage through the rock at the outlet chamber and
& evaluate the stability of the rock under extreme flood conditionms.

vl
(3) Raise the elevation of the platform from which the valves in %g
the gate chamber are operated so that operation of the gates is possible f
if the chamber is flooded.

E | | (4) Investigate the present and future effects of the root system of :
k| the trees located at the right of the spillway discharge channel. If &
F necessary the trees should be removed.

I (5) The left sbutment of the apillway should be investigated and 1f
necessary strengthened.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of Environmental Protection, the designated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman James J. Courter of
the Thirteenth District. Under the provision of the Freedom of
Information Act, the inspection report will be subject to release

by this office, upon request, five days after the date of this

letter.
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WAPEN-D
Honorsble Brendan T. Byrne

# Additional copies of this report may be obtained from the National
| Technical Information Services (NTIS), Springfield, Virginia 22161

E | at a ressonsble cost. Please allow four to six weeks from the date of
f this letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
iwplement our recommendations.

Sincerely,

E | As stated Colonel, Corps of Enginsers
‘ District Engineer

Copies furnished:
o Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources
N. J. Dept. of Environmental Protection
P. 0. Box CNO29
Treanton, NJ 08625

John O'Dowd, Acting Chief
Bureau of Flood Plain Management
Division of Water Resources

N. J. Dept. of Environmental Protection
P. 0. Box CNO29

Trenton, NJ 08623
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OAK RIDGE RESERVOIR DAM (NJ00014)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 30 November and 6 December 1978 by Langan Engineering
Associates, Inc., under contract to the State of New Jersey. The state,

under agreement with the U. S. Army Engineer District, Philadelphia,

had this inspection performed in accordance with the National Dam Inspection
Act, Public Law 92-367.

Oak Ridge Reservoir Dam, initially listed as a high hazard potential structure
but reduced to a significant hazard potential structure as a result of this
inspection, 1s judged to be in fair overall condition and the spillway is
considered adequate. To insure adequacy of the structure, the following
actions, as 2 minimum, are recommended:

a. Within six months from the date of approval of this report, engin-
eering studies and analyses should be performed to determine the dam's
embankment and foundation condition and structural stability. Thie should
include test borings to determine material properties relative to stability.
Any remedial measures found necessary should be initiated within calendar
year 1980.

b. Within three months from the date of approval of this report, the
following remedial actions should be completed:

(1) Completely plug animal burrows in the downstream face of the dam
and provide protection against future animal burrowing into the embankment.

(2) Investigate the wet spongy area downstream of the dam to confirm
the source of the spring reported to be in the downstream area of the
embankment and take required corrective measures.

(3) Debris should be removed from the spillway discharge channel.

¢. Within six months from the date of approval of this report, the
following remedial actions should be completed:

(1) The open joint and spalled and cracked concrete on the spillway
weir should be repaired.

(2) Investigate leakage through the rock at the outlet chamsber and
evaluate the stability of the rock under extreme flood conditions.

(3) Raise the elevation of the platform from which the valves in




the gate chamber are operated so that operation of the gates is possible
if the chamber is flooded.

(4) Investigate the present and future effects of the root system of
the trees located at the right of the spillway discharge chamnel. If
necessary the trees should be removed.

(5) The left abutment of the spillway should be investigated and if :
necessary strengthened. al

JINMES C. TON /
Colonel, Corps of Engineers
District Engineer
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B PHASE 1 INSPECTION REPORT
4 ' NATIONAL DAM SAFETY PROGRAM |

NAME OF DAM: OAK RIDGE RESERVOIR DAM

ID NUMBER: FED ID No. NJ00014 :

STATE LOCATED: NEW JERSEY ]
| COUNTY LOCATED: MORRIS
STREAM: PEQUANNOCK RIVER

4 RIVER BASIN: PASSAIC

DATE OF INSPECTION: NOVEMBER 1978

ASSESSMENT OF GENERAL CONDITIONS

Oak Ridge Reservoir Dam is over 60 years old and in fair overall condition.
There are animal burrow holes in the downstream slope. The spillway concrete
| has cracked and spalled. There is a large wet spongy area downstream of the
‘ == dam. This area may be fed from a spring reported to be in the foundation rock.

| Leakage is occurring through the rock on both sides of the outlet chamber. The
) spillway capacity as determined by CE screening criteria is adequate. We
estimate the dam can adequately pass the PMF.

We recommend the animal burrows in the downstream face of the dam be

completely plugged and protection provided against future animal burrowing into

;7 the embankment. This should be done soon. The wet spongy area should be

3 investigated, the source of spring reported to be in downstream area of the

;, , embankment should be confirmed and required corrective measures taken. This

r { : should be dane soon. Debris should be removed from the spillway discharge
t
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channel. This should be done soon. The open ioints and spalled and cracked
concrete on the spillway weir should be repaired. This should be done in the near
future. Investigate the engineering properties of the dam ard foundation mater-
ials by means of borings and tests. This information should be used to evaluate
and confirm our assumptions of the degree of stability of the dam under different
stress conditions. This should be done in the near future. Investigate leakage
through the rock at the outlet chamber and evaluate the stability of the rock
under extreme flood conditions. This should be done in the near future. Raise
the elevation of- the platform from which the valves in the gate chamber are
operated so that operation of the gates is possible if the chamber is flooded.
This should be done in the near future. Investigate the present and future effects
of the root system of the trees located at the right of the spillway discharge
channel. If necessary the trees should be removed. This should be done in the
near future. The left abutment of the spillway should be investigated, and if
necessary strengthened. This should also be done in the near future.
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Dennis J. Lea,r{?, P.E. SE
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2 PHASE 1 INSPECTION REPORT
& NATIONAL DAM SAFETY PROGRAM
| 1
3 NAME OF DAM: OAK RIDGE RESERVOIR DAM
1. ID NUMBER: FED ID No. NJ00014 Wg
| STATE LOCATED: NEW JERSEY 7

COUNTY LOCATED: MORRIS
STREAM: : PEQUANNOCK RIVER

RIVER BASIN: PASSAIC

| DATE OF INSPECTION: NOVEMBER 1978
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies of
these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to identify
expeditiously those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available data and
visual inspections. Detailed investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of
the dam. is based on observations of field conditions at the time of inspection along
with data available to the inspection team. It is important to note that the
condition of a dam depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent the condition of
the dam at some point in the future. Only through continued care and inspection
can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the Spillway
Test flood is based on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions thereof. The test flood
provides a measure of relative spillway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the downstream damage
potential,
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SECTION 1 PROJECT INFORMATION

1.1 General

- Authority to perform the Phase I Safety Inspection of Oak Ridge
Reservoir Dam was received from the State of New Jersey, Department of _
Environmental Protection, Division of Water Resources by letter dated 20 |
November 1978. This Authority was given pursuant to the National Dam
Inspection Act, Public Law 92-367 and by agreement between the State and the |
U.S. Army Engineer District, Philadelphia, Penn.

The purpose of the Phase I Investigation is to develop an assessment of the

general conditions with respect to safety of Oak Ridge Reservoir Dam and 2

appurtenances based upon available data and visual inspection, and determine 4

any need for emergency measures and conclude if additional studies, &

investigations and analyses are necessary and warranted. The assessment is :

g made using screening criteria established in Recommended Guidelines for

E | Safety Inspection of Dams prepared by the Department of Army, Office of the

| Chief of Engineers. It is not the purpose of the inspection report to imply that

3 a dam meeting or failing to meet the screening criteria, is per se, certainly
E 1 adequate or inadequate.

1.2 Project Description

Oak Ridge Reservoir Dam is over 60years old, 60-ft high, 1275-ft long
earth dam with a concrete core and spillway. The spillway crest is 375-ft long
and is an ogee shaped over-fall with an 11 ft drop. The upstream and
downstream slopes of the dam are 2 hor to 1 vert.

The original dam was constructed in 1914 and was raised in 1917 to
provide an additional 10 ft of water in the reservoir. Very little information is
available concerning the design and construction of the original structure.

| Drawings dated 1892 show the top of the original dam at el 842.5 and the top of
. the core wall at el 838.4. The maximum height of core wall is about 75 ft. It is
E ; 5 ft thick at the top and 8 ft thick below the dam. Drawings indicate the
F . | bottom and left abutment of the wall are founded on rock and the right
! abutment appears to be on gravel.

‘ Raising of the dam included widening the dam on the upstream side. This
E: | was done during the dry season when the reservoir was practically empty. The
E'Y work included raising the core-wall by building an additional 10 feet thereon and
oy re-enforcing the earth embankment on both sides of the core-wall; raising the
R spillway by building an entire new spillway on the upstream side of the original
;b G spillway; raising the outlet chamber 10 feet to conform to the new flowline; and
A connecting the chamber as raised with the new spillway and raised earth dam.
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i The upstream side of the dam is riprapped and the downstream surface is

: grassed and has a 15-ft wide berm. There is a masoz.-y chamber built into rock
for the outlet works. There are four 42-in-dia outlet pipes passing through the
chamber. They originally had reducers and 30-in gate valves that were operated
from a platform at the bottom of the chamber with 42-in flap valves at the
reservoir face of the chamber. In 1953 two of the 30-in gate valves were
replaced with 18-in roto valves and the flap valves were overhauled. These two
valves are used regularly to release required flows of 10 to 45 gpm. The |
discharge channel is a rock gorge at the right of the spillway leading to a stony f
stream bed that passes under Berkshire Valley Road.

Operating procedures for Oak Ridge Reservoir Dam consist of releasing
water from the reservoir to maintain a balance of required water in other
reservoirs within the Newark water supply system.

B The dam is located south of Route 23 and north of Berkshire Valley Roag
; in Jefferson Township, Mogris County, New Jersey. It is at north latitude 41
2.4 and west longitude 74 30.7'. A regional vicinity map is given in Fig 1 and
essential project features are given in Fig 2.

Oak Ridge Reservoir Dam is classifed as being "Intermediate" on the basis
of its maximum reservoir storage volume of 15000 ac-ft, which is more than 1,000
ac-ft, but less than 50,000 ac-ft. It is also classified as "Intermediate” on the
basis of its total height of 60 feet, which is greater than 40 feet and less than 100
feet. Accordingly, the dam is classified as "Intermediate" in size.

In the National Inventory of Dams, Oak Ridge Reservoir Dam has been
classified as having "High Hazard Potential" on the basis that failure of the dam
would cause excessive property damage to residences downstream, and could
potentially cause more than a few deaths. Visual inspection of the downstream
area shows that breach of the dam would cause little damage to residences
which are located on high ground but could be hazardous to people utilizing the
low lying Berkshire Valley Road. This road is a heavily traveled secondary road.
Accordingly, it is proposed to change the Hazard Classification Potential to
"Significant.”

The dam is owned by the City of Newark, Department of Public Works 787
Broad St., Newark, New Jersey 07102. The purpose of the dam is water supply.

Pertinent Data

At dam site, the drainage area is 17,308 acres (27 sq mi)
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Maximum known floud at dam site:

Ungated spillway capacity at

Flood of 9,10,11 October 1903 gave
2.4 ft over old spillway which was
350 ft long. Runoff during peak of
1903 flood equaled 145 cfs per sq mi.
New spillway is 375 ft long.

maximum pool elevation: 27,225 cfs c
1
Total discharge capacity at '
maximum pool elevation: 28,697 cfs
(including four low level outlet pipes) l
b.  Elevation (ft above MSL) B
Top of Dam: EL 852.5
Maximum pool-design surcharge: El. 851.5 (estimated)
, Spillway crest: El. 845.5
2 Streambed at centerline of dam: El. 790. (estimated)
| Maximum tailwater: Approx. El. 792.5 at time of inspection.
: c. Reservoir
Length of Maximum pool: Approx. 13800 feet
‘ Length of normal pool: Approx. 13700 feet E
! d. Storage (acre-feet)
,f ! Normal pool: Approx. 12000 AF
3 Design surcharge: Approx. 14550 AF
. Top of dam: Approx. 15000 AF
E e.  Reservoir Surface (acres)
2 Top dam: 432 Acres (estimated)
. Maximum pool: 432 Acres (estimated) “
,.'» | Spillway crest: 421 Acres
g |
B |
A4 o
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Type:

Length:

Height:

Top width:

Side Slopes:
Zoning:
Impervious core:
Cutoff:

Grout curtain:
Spillway

Type:

Length of Weir:
Crest elevation:
U/S channel:
D/S channel:

Regulating Outlets

Type:

Length:

SECTION 2 ENGINEERING DATA

Introduction

Earthfill with concrete core wall
Approx. 1275 feet

Approx. 60 feet

20 feet

2 hor to 1 vert

None observed

Concrete core wall

None observed

None observed

Overfall; ogee shaped
375 ft

Elev 845.5 ft

Cut into rock

Apron leading to rock gorge

Four 42-in-dia outlet pipes with flap valves
Two 30-in gate valves and twol8-in cone valve|

Approx. 34 feet

No data is available concerning the design of the dam. The available
information concerning construction of the raising of the dam in 1917 consists
of written specifications and drawings. These data indicate good judgment and
practice was used with respect to the standard of practice prevailing in 1917.
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. 2.2

The dam operation consists of releasing water to maintain a balance of
water in the other reservoirs to the Newark Water Supply system. Operation is
an on-going balancing process where 10 to 45 mgd are released during most of
the months inrecent years.

Regional Geolo

Oak Ridge" Reservoir Dam is located in the New Jersey Highlands
physiographic province. The New Jersey Highlands extend across the State in a
northeast/southwest direction from the border of New York to the Delaware
River and includes the northwest portions of Hunterdon, Passaic, and Morris
Counties and the southeastern parts of Warren and Sussex Counties. This
province is part of the New England Physiographic Province and lies between
the Appalachian Ridge and Valley Province to the northwest and the Piedmont
Province to the southeast, See Fig 3.

The Highlands are characterized by rounded and flat-topped
northeast/southwest ridges and mountains up to 1,400 ft high separated by
narrow valleys. The orientation of the valleys is usually, but not always
controlled by the underlying geologic structure.

Bedrock of the region is predominently Precambrian gneisses, schists, and
metasediments. Some sedimentary strata, typically sandstones, shales and
conglomer ate have been infolded and infaulted into the valley bottoms.

The regional geologic structure reflects the very old age of bedrock. A
number of regional faults cross the area in a northeast southwest direction,
including the Ramapo Fault; the more than 30 mile long fault/scarp forms the
eastern border of the province. Faults control many of the river valley
orientations. The relatively uniform slope of the mountain elevations, from
northwest to southeast, is a direct result of the faulting. The entire area is part
of the now dissected Schooley Peneplain.

The Pleistocene Age Wisconsin glacier covered all of the dam site area.

The glacier stripped most of the existing overburden and weathered rock
and uncovered the numerous hard bedrock knobs and ridges seen throughout the
province. Most of the side-slopes in the area are covered with heavy boulder
tills (ground moraine),whereas glacial outwash and recent alluvium cover the
valleys.

SECTION 3 VISUAL INSPECTION

A visual inspection of Oak Ridge Dam and appurtenances was made on 20
September 1968 by the Newark Municipal Utilities Authority. The results of
this inspection are summarized below:




)

E Upstream face is riprapped, no displacement. Downstream
face is grassed and has a 15 foot berm with no erosion or
i animal burrows. Crest of concrete overflow section is level
k. B and smooth and has concrete abutments at ends. Upstream
_slope is riprapped. Downstream channel is paved with large
stones chinked with small-aggregate concrete in 1956. No
indications of leakage, but reservoir level is well below

- Stk b s i e

spillway. Slight spalling of end abutment walls. Also noted
- was a small spring at west end at bottom of downstream
face of dam. The spring is reported to have existed many
L years and to come from the rock and not from the
3 embankment.
b i During our inspection, animal burrow holes were observed at the

downtream toe. There is a relatively large marshy area downstream of the

dam. No boils were observed but flow of approximately 40 gpm was observed in

a drainage pit at the edge of the marshy area. This may be from the spring re-

%c:rted in the 1968 inspection. The riprapped upstream slope appears in g con-
ition.

The concrete spillway has cracked and spalled. The spillway wing walls
also have small cracks. The paved spillway apron has substantially depressed
approximately one foot below the top of the bottom section of the spillway
wall. The original construction may have been performed in this manner.

The 18-in cone valves in the outlet chamber are functional and can be
hand operated by one man. It is reported there is no need to operate the 30in
gate valves, consequently, they have not been used for about 25 years. The 42-
in flap valves have also not been operated for a long period. The valve
operating platform is at el 803 which is about 20 ft below the reservoir.

] The outlet channel is incised into rock adjacent to the outlet chamber
-~ with lessening rock excavation proceeding downstream. Water is leaking from
the rock at both sides of the downstream side of the chamber at an estimated
rate of 20 gpm. The channel runs under Berkshire Valley Road and into a
winding swampy area to the Pequannock River. There is a small amount of
debris in the channel north of the road.

SECTION 4 OPERATION PROCEDURES

b Operational procedures consist of releasing water from the reservoir in
| response to direction from the Newark Water Supply offices in Little Falls, New

| A Jersey. This is done to maintain a balance of required water in other reservoirs
A within the water supply system. Water is released by opening the two 18-in
Ve cone valves. These valves are maintained about four times a year.
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SECTION 5 HYDRAULIC/HYDRCLOGIC

E ! (SDF) equal to the full Probable Maximum Flood (PMF) chosen in accordance
‘ with the evaluation guidelines for dams classified as Significant Hazard and
Intermediate in size. Hydrologic design data for this dam is not available. The
PMF has been determined by developing a synthetic hydrograph based on the
maximum probable precipitation of 22.1 inches (200 square mile- 24 hour).
2 Hydrologic computations are presented in Appendix 4. The PMF determined for d
\ the subject watershed is 19,441 cfs. ‘ i

g &
& The hydraulic/hydrologic evaluation is based on a Spillway Design Flood %
:

;

g

!

The capacity of the spillway is 27,225 cfs which is higher than the SDF. B
Therefore, the spillway is adequate and there is no overtopping potential. |2
E

Drawdown of the reservoir has been evaluated considering that all four
outlet pipes are utilized for lowering the lake. Our calculations indicate that B
the lake level could be lowered 48 ft in approximately 6 days. ;|

SECTION 6 STRUCTURAL STABILITY

No information has been made available concerning the foundation and
construction material properties of the dam and appurtenances. Consequently,
analytical evaluation of the stability cannot be made. However, it is our |
opinion based on our site inspection and review of the construction !
specifications and drawings that the dam and appurtenances have been designed [
and constructed using good engineering judgment and practice prevailing at the ‘
time the work was done. The dam and appurtenances are assumed to be stable
under static loading.

Oak Ridge Reservoir Dam is located in Seismic Zone 1 of the Seismic }
Zone Map of Contiguous States. The degree of stability of the dam and
‘ appurtenances is assumed to be within conventional safety margins and to
present no hazard from earthquakes. If, however, the Seismic Zone rating is
seriously increased in the future, or data becomes available to indicate it may
be increased, further study with respect to seismic stability may be necessary. (

SECTION 7 ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

M 7.1 Assessment
L Oak Ridge Reservoir Dam is over 60 years old and in fair overall | ~'
Lk condition. There are animal burrow holes in the downstream slope. The :

spillway concrete has cracked and spalled. There is a large wet spongy area




7.2

downstream of the dam. This area may be fed from a spring in the foundation
rock. Leakage is occurring through the rock on both sides of the outlet
chamber.

The spillway capacity as determined by CE screening criteria is adequate.

We estimate the dam can adequately pass the PMF.

Recommendations/Remedial Measures

l.

5.

6.

7.

We recommend the following remedial measures:

Completely plug animal burrows in the downstream face of the dam and
provide protection against future animal burrowing into the embankment.
This should be done soon.

Investigate the wet spongy area and confirm the source of spring reported
to be in downstream area of the embankment and take required corrective
measures. This should be done soon.

Debris should be removed from spillway discharge channel. This should be
done soon.

The open joint and spalled and cracked concrete on the spillway weir
should be repaired. This should be done in the near future.

Investigate the engineering properties of the dam and foundation mater-
ials by means of borings and tests. This information should be used to
evaluate and confirm our assumptions of the degree of stability of the
dam under different stress conditions. This should be done in the near
future.

Investigate leakage through the rock at outlet chamber and evaluate the
stability of the rock under extreme flood conditions. This should be done
in the near future.

Raise the elevation of the platform from which the valves in the gate
chamber are operated so that operation of the gates is possible if the
chamber is flooded. This should be done in the near future.

Investigate the present and future effects of the root system of the trees
located at the right of the spillway discharge channel. If necessary the
trees should be removed. This should be done in the near future.

The left abutment of the spillway should be investigated and if necessary
strengthened. This should be done in the near future.
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APPENDIX 2 ’
PHOTOGRAPHS

OAK RIDGE RESERVOIR
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Marshy area downstream of dam. 30 November 1978
Looking upstream.
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Oak Ridge Reservoir. Looking upstream. 30 November 1978
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Spillway. Outlet chamber at right 30 November 1978
side of spillway.

Paved spillway apron leading to rock gorge. 30 November 1978
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Deterioration of spillway concrete. 30 November 1978
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Deterioration of spillway concrete. 30 November1978
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Deterioration of concrete at spillway
; left sidewall.

Entrance channel to outlet chamber.
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Concrete deterioration at upstream surface of 30 November 1978
- outlet chamber.
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Outlet chamber and right side of spillway. 30 November 1978
Looking upstream.
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Discharge from pipes at bottom of outlet 30 November 1978
chamber and into rock gorge discharge channel.
Looking upstream.
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Rock gorge discharge channel below 30 November 1978
outlet chamber and spillway apron,

Looking downstream.
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Discharge channel. Looking upstream 30 November 1978
from Berkshire Valley Road.
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Berkshire Valley Road bridge over 30 November 1978
discharge channel. Looking North.
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Discharge channel east of Berkshire Valley 30 November 1978
Road. Looking upstream.

Riprap at upstream slope of dam. 30 November 1978
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Animal burrow at downstream toe of dam. 30 November 1978
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Discharge from possible spring. 30 November 1978
Flow approx. 40 gpm. b |
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APPENDIX 3

HYDROLOGIC COMPUTATIONS

OAK RIDGE RESERVOIR
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